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(57) Abstract 

An injection molded eyewear frame formed of mokcnlarly bonded, first and second mold materials having differing hardness values. 
In the preferred embodiment, a unitary eyewear front frame having inside and outside surfaces is molded with the outside surface thereof 
being formed of a first mold material which is more rigid than a second mold material used to form the inside surfaces of the front frame. 
The invention may be used to form the temples of an eyewear also. 
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Application of: Simon M. Conway 

Title of Invention: Eyewear Frame Construction 

Background of the Invention 

The present invention relates to eyewear frames, and more particularly relates to a 
plastic eyewear frame construction. 

Plastic eyewear frames have been in existence of many years and are a particularly 
popular material of choice in making sunglass frames. The present-day, primary 
manufacturing methods employed in making plastic eyewear frames are injection molding 
and cutting and forming. The present invention concerns the injection molding method of 
plastic eyewear frames. 

A typical eyewear injection mold is comprised of two halves which are brought 
together to define an internal mold cavity having the shape of the desired front frame. 
The finished front frame may be of the unitary type, including right and left eye rims with 
an integrally formed bridge extending therebetween. Alternately, the right and left eye 
rims may be formed as separate components which are subsequently mechanically joined 
by a separate bridge component, itself being made of either plastic or metal. Certain post- 
molding operations may also be performed on the molded frame, such as cutting of 
grooves to accept the lenses in each eye rim, although the lens grooves are typically 
incorporated into the mold itself. Other post-molding operations may include the forming 
of hinge openings at the lateral sides of the front frame for accepting a mating hinge 
component of the pair of temples. 

Yet a further post-molding operation of plastic eyewear frames is surface finishing 
for aesthetic effect (e.g., application of pigments to create color variations and patterns), 
as well as to remove any sharp or uneven areas which would prove uncomfortable to the 
wearer of the sunglass. Regarding comfort, plastic eyewear frames must maintain a 
certain rigidity to remain in proper positioning on the face, and as such are typically made 
quite hard and unyielding. This is particularly true of eyewear front frames having plastic 
eye rims (unitary or singly formed), which are generally regarded as unacceptable for use 
in sports due to their lade of any cushioning or protection from front impacts to the face. 
Attempts to create cushioning for a plastic frame have involved a post-molding 
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application of a cushioning material (e.g., foam) to the rearward-facing surface of the 
front frame. Examples of this cushioning technique may be seen in the following patents: 

Patent No. 5,495,303 issued 2/27/96 to Kolentsi 

Patent No. 5,416,536 issued 5/16/95 to Tee, Jr. 

As seen in these patents, the upper brow is a typical location to apply cushioning to the 
frame. The cushioning material is usually fixed to the frame with an adhesive, mechanical 
fasteners or grooves formed in the frame and into which the cushioning material is * Re- 

inserted and held. In use, the cushioning material is prone to tearing and/or separating 
from the plastic frame. Also, it is desirable to keep post-molding operations to a bare 
minimum due to the added manufacturing costs they incur. Thus, while cushioning of 
hard plastic frames is desirable from a safety and comfort standpoint, the techniques 
described above are undesirable due to the fragility of the cushioning material and added 
expense to the manufacturing process. 

Summary of the Invention 

The present invention successfully addresses the above-described deficiencies in 
the prior art by providing an eyewear frame which is formed of a rigid plastic across 
substantially the entire front-facing surface thereof, and of a soft plastic across 
substantially the entire rearward-facing surface thereof, wherein the rigid (front surface) 
plastic and soft (rear surface) plastic are sequentially shot in first and second mold 
cavities. As such, the rigid plastic and soft plastic which comprise the front frame are 
bonded at the molecular level to provide ultimate assurance against separation of the two 
materials during use. 

The type and hardness of the two materials are carefully selected to achieve 
optimum performance of the frame. The rigidity of the forward surface is selected so as 
to maintain the frame in the proper position on the wearer's face, while the hardness of 
the rear surface is selected and controlled so as to provide a so ft, com fortable fit while 
also providing a cushioning component between the face and the harder, forward surface 
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of the frame. Preferred durometer values and material types of the frame are provided 
and discussed in the Detailed Description below. 

An eyewear frame made in accordance with the present invention may be formed 
as either a unitary front frame (including an integrally formed bridge extending between 
the pair of eye rims) or as separate eye rims which are subsequently interconnected by a 
separate bridge component which itself may or may not be formed in accordance with the 
present invention, as desired. Also, nose pads may be incorporated into the mold cavity 
geometry of the invention or attached separately, as desired In the preferred embodiment, 
each of the pair of temple members are also formed in accordance with the present 
invention. 

Brief Description of the Drawings 
Figure 1 is a front, perspective view of an eyewear made in accordance with the 
present invention; 

Figure 2 is a front, elevational view thereof. 
Figure 3 is a side, elevational view thereof; 

Figure 4 is a top, plan view of the base frame component of the present invention; 

Figure 5 is a front, elevational view thereof; 

Figure 6 is a side, elevational view thereof; 

Figure 7 is a front, elevational view of the front frame; 

Figure 8 is a cross-sectional view thereof taken generally along the line 8-8 in Fig. 

7; and 

Figure 9 is a fragmented, longitudinal cross-sectional view of the temple tip of the 
eyewear. 

Detailed Description 

Referring to the drawing, there is seen in Figure 1 an eyewear designated generally 
at 10 having a front frame 12 and right and left temples 14, 16 which are pivotally 
connected to front frame 12 at the opposite lateral side portions 18,20 thereof via integral 
hinge components 18\20* (Fig. 4). The front frame 12 is of a unitary construction having 
right and left eye rims 22,24 defining right and left eye openings 26,28 wherein right and 
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left lenses 30,32 are secured, respectively. A bridge portion 13 extends between and is 
integrally formed with eye rims 22,24. Although the invention is described and shown 
herein with reference to a front frame 12 of unitary construction, the invention may be 
used for other types of front frame constructions including, but not limited to, those 
having individually formed right and left eye rims which are interconnected by a separate 
bridge element, and those having a single brow bar to which a lens or lenses are attached. 

The eyewear front frame 12 and temples 14, 16 each may be described as having 
an outside surface 12a, 13a, 14a and 16a, and an inside surface 12b, 13b, 14b, 16b, 1 
respectively, with the insides surface facing the users head and the outside surfaces facing 
away from the wearer's head when the eyewear 10 is worn. As described more fully 
below, the present invention provides an eyewear frame formed by injection molding two 
mold materials of differing hardness for forming the inside and outside surfaces of the 
frame, respectively. In the preferred embodiment shown and described herein, 
substantially all of the inside surfaces 12b, 13b, 14b, 16b of the frame are formed of a first 
mold material which is softer (i.e., less rigid) than the second mold material used for 
forming the outside surfaces 12b, 13b, 14b, 16b thereof It is intended, however, that 
other embodiments are within the scope of the present invention, e.g., those having more 
than two mold materials, each of differing hardness values which may be formed in a 
continuous, layered manner. In addition, selected target areas of the frame (e.g., the nose 
pad area) may be formed of a mold material having yet another different hardness value 
than the remainder of the frame. 

The benefits of an eyewear frame having an outside surface formed of a material 
which is more rigid than the material from which the inside surface is formed is discussed 
in the Summary of the Invention. 

An eyewear frame made in accordance with the present invention involves 
providing first and second molds having first and second mold cavities, respectively (not 
shown). This method will first be described with regard to forming a unitary front frame 
such as 12. A first mold material is provided and introduced into the first mold cavity and 
allowed to harden. The first mold cavity is configured to form a base frame component 1 S 
(see also Figs. 4-6) which includes outside surfaces 12a and 13a. Once cured, the base 
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frame component IS is removed from the first mold cavity and placed in the second mold 
cavity. A second mold material is provided and introduced into the second mold cavity 
and allowed to cure. The second mold materia) bonds to the first mold material of base 
frame component 15 at the molecular level to provide a virtually inseparable, unitary front 
frame 12 which is released from the second mold cavity upon completion of the molding 
operation. The second mold material forms the inside surfaces 12b and 13b of front frame 
12, and is selected to be less rigid than the first mold material comprising the outside 
surfaces 12a and 13a. Also, as seen best in Figs. 1 and 8, integral nose pads 12c may be 
formed with the second mold material in the nasal area adjacent bridge 13. Alternatively, 
separate nose pad component (not shown) may be subsequently attached thereto. 

The first mold material (rigid) may be a nylon such as GRILAMK) TR55LX, and 
have a hardness rating of about 50 Shore D. The second mold material (softer) may be a 
thermoplastic polyester elastomer or urethane (TPE or TPU) such as PEB AX 2533 or 
SANTOPRENE, etc., and have a preferred hardness rating in the range of about 55 to 73 
Shore A, and a more preferred range of about 70 to 73 Shore A. The differing hardness 
between the co-molded first and second mold materials which make up the inside and 
outside surfaces of the front frame, respectively, provide a front frame which is rigid 
enough to maintain the eyewear in proper portioning on the face, yet soft on the inside 
surfaces to provide more comfort as well as a cushioning component between the rigid 
outer surfaces of the frame and the user's face. 

Referring again to the molding operation, a pair of right and left eye plates (not 
shown) are inserted into the first mold cavity to form the right and left eye openings 26,28 
of the front frame. These right and left eye plates also form the eye grooves 26\28' into 
which the peripheral edges of lenses 30,32 are inserted and secured, respectively (Figs. 1, 
4-8). Upon removing the base frame component 1 5 from the first mold cavity, the right 
and left eye plates are transferred therewith into the second mold cavity. Upon completion 
of the second molding operation, the right and left eye plates are removed from the front 
frame 12, revealing the right and left eye openings 26,28 and the lens-receiving grooves 
26 , ,28 > formed therein, respectively. In the preferred embodiment of the invention, the 
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grooves 26\28*are formed in the base frame component 1 5 which will retain the lens 
securely owing to the rigidity of the first mold material. 

It will be noticed that second mold material extends slightly beyond the first mold 
material of base frame component 15 to form a ledge L (Figs. 1,8) along the meeting line 
of the two materials. This ledge L substantially eliminates the flash which would otherwise 
occur during the molding operations. There is no other finishing operations necessary 
with the present invention other than to remove the mold gate line (not shown). 

Discussion is now turned to the temples 14, 1 6 of eyewear 1 0. As stated 
previously, the present invention may be carried out on any component part of the 
eyewear 10 or on the entire eyewear 10. Thus, front frame 12 may be formed according 
to the invention and then have conventional temples attached thereto. Conversely, temples 
14,16 may be formed in accordance with the present invention and then have a 
conventional front frame attached thereto. In the preferred embodiment shown and 
described herein, both the front frame 12 and temples 14,16 are formed in accordance 
with the present invention. 

As seen best in Figs. 1,3 and 9, temples 14,16 each include an outside and inside 
surface 14a, 16a and 14b,16b, respectively. As seen in the cross-sectional view of Fig. 9, 
each temple also includes a metal core 19 which enables the temples to be bent slightly to 
conform to the head of the wearer. Thus, to form the temples in accordance with the 
present invention, metal core 19 is first placed into the first temple mold cavity (not 
shown) and a first mold material is introduced therein, completely enveloping the metal 
core 19, and forming the outside surfaces 14a, 16a of the temples 14,16, respectively. 
Once hardened, the first mold material 14a, 16a and core 19 are removed from the first 
temple mold and transferred to a second temple mold cavity (not shown) wherein a 
second mold material is introduced to form the inside surfaces 14b, 16b of temples 14,16, 
respectively. As with the front frame 12, the first mold material forming the outside 
surfaces 14a, 16a is more rigid than the second mold material forming the inside surfaces 
14b, 16b. It will be noticed in Figs. 1 and 9 that the first mold material extends onto the 
inside surface at the temple tip to form a smooth, rigid surface 17 at the tip which 
facilitates gliding the temples against the sides of the wearer's head. 
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The present invention thus provides a novel eyewear frame manufacture and 
method which is rigid yet soft and cushioned where needed. The eyewear frame of the 
invention is extremely durable and aesthetically superior to molded frames having 
subsequently applied, foam cushioning material. As discussed, various modifications may 
be made to the invention as would be obvious to one skilled in the art. For example, the 
inventive method may be used to form individual eye rims which are secured together 
with a separate bridge component, or to form a single brow bar to which single or paired 
lenses are mounted. - ' 
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What Is Claimed Is: 

1. A method for manufacturing a front frame of an eyewear, said eyewear front 
frame having front and rear surfaces, said method comprising the steps of: 

a) providing first and second molds adapted to form first and second mold cavities; 

b) introducing a first liquid mold material into said first mold cavity and allowing 
said first mold material to cure and harden to form a base frame component; 

c) removing and transferring said base frame component from said first mold cavity 
^ to said second mold cavity; - 

d) introducing a second liquid mold material into said second mold cavity in 
contact with said base frame component and allowing said second mold material 
to cure and harden, thereby bonding to said base frame component, said first and 
second mold materials together forming said eyewear front frame; 

e) opening said second mold to release said eyewear front frame from said second 
mold cavity, 

wherein said first mold material forms said front surface of said eyewear front 
frame, and said second mold material forms said rear surface of said eyewear 
frame, and wherein the cu red-state of said first mold material is more rigid than 
the cured-state of said second mold material. 

2. The method of claim 1 , and further comprising the step of inserting a pair of right 
and left eye plates into said first mold cavity prior to introducing said first mold material 
therein. 

3. The method of claim 2, and further comprising the step of transferring said pair of 
right and left eye plates together with said base frame component, from said first mold 
cavity to said second mold cavity. 

4. The method of claim 1, wherein said first mold material is nylon. 

5. The method of claim 1 wherein said second mold material is TPE. 
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6. The method of claim 5 wherein said second mold material has a hardness value in 
the range of about 55 Shore A to about 73 Shore A. 

7. The method of claim 6 wherein said first mold material has a hardness value of 
about 50 Shore A. 

8. The method of claim 7 wherein said first mold material is Nylon 12. ^ - 5 

9. The method of claim 2, wherein said eyewear front frame includes right and left 
eye openings each having an inside perimeter, and wherein first and second eye plates are 
adapted to form a lens-receiving groove along the inside perimeters of each of said right 
and left eye openings. 

10. The method of claim 9 wherein said lens-receiving groove of each of said right 
and left eye openings is disposed in said base frame component of said eyewear front 
frame. 

1 1 . The method of claim 1 , wherein said eyewear further comprises a pair of temples 
each having an inside and outside surface, said temples pivotally secured to said eyewear 
front frame, and wherein said method further comprises the steps of: 

a) providing first and second temple molds having first and second temple mold 
cavities, respectively; 

b) placing a metal core into said first temple mold cavity; 

c) introducing said first mold material into said first temple mold cavity and 
allowing said first mold material to harden; 

d) removing and transferring said hardened first mold material from said first 
temple mold cavity to said second temple mold cavity; 

e) introducing said second mold material into said second temple mold cavity and 
allowing said second mold material to harden; and 
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f) removing said hardened second mold material together with said core and first 
mold material from said second temple mold cavity; 

wherein said first hardened mold material removed from said first temple mold 
cavity forms said outside surface of said temples, and wherein said second mold 
material removed from said second temple mold cavity forms said inside surface 
of said temples. 

12. The method of claim 1 1, wherein said temples each include a temple tip, and 
wherein said first mold material extends to said temple inside surfaces at said tips thereof, 
respectively. 
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